Developmental appearance of nuclear GM1 in neurons of the central and peripheral nervous systems.
Previous studies demonstrated expression of GM1 ganglioside in the nuclear envelope of differentiating neuroblastoma cells and cultured cerebellar granule cells from neonatal rat brain. In the present study, relatively few of the latter cells were shown to possess a nucleus with appreciable GM1 during the first few days in culture, but increasing numbers of such cells possessed GM1-expressing nuclei as morphological differentiation progressed. This phenomenon reached a plateau by the 8th day in culture, approximately 90% of observed nuclei showing cytochemical evidence of GM1 at that time. Cerebral cortical neurons from embryonic rat brain in culture also gave clear evidence of GM1 in the nuclear membrane. Similar results were obtained with cultured neurons from the superior cervical ganglion from embryonic rats, demonstrating developmental appearance of GM1 in the nuclear envelope of PNS neurons. Cytochemical evidence for GM1 in purified nuclei from freshly isolated cortical neurons of neonatal rat brain indicated that expression of nuclear GM1 is not an artifact of cell culture. Study of NG108-15 neuroblastoma x glioma hybrid cells showed upregulation of nuclear GM1 to lag somewhat behind neurite outgrowth, suggesting nuclear GM1 to have a functional role subsequent to onset of morphological differentiation.